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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a photocatalytic material 
from which a functional composite or body, whose surface exhibits 
performance to control water-wettability (hydrophilicity or 
hydrophobicity) and/or photocatalyst activity by irradiating the 
functional composite or body with light over a long period of time, 
can be obtained. 

SOLUTION: This modified photocatalyst is obtained by modifying a R 
photocatalyst with a compound having the Si-H group shown by | 

formula (1) (wherein R1, R2 and R3 are each a 1-30C straight H S| R 2 

chain or branched alkyl or alkenyl group, a 5-20C cycloalkyl group, 1 

a 1-20C unsubstituted or substituted alkyl or alkoxy group, a 6- jqS ■•«(")) 

20C aryl group substituted with a halogen atom or the siloxy group 
shown by -0-(R4R4SiO)a-SiR4R4R4). This photocatalytic 
composition comprises the modified photocatalyst and a resin. 
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Sfti -2 o©r;u*JU8X«K*»i ~2 0©tjU3* ffc^Stt^b^iftSStt. WA14^(c*j^-c#^ccffi 

0©TU-JU»^i=>jl«n/cia<>L<{*2«JW±* i 6 [0 0 3 3] C C"C±ffigEtt*aiI*tT5tB^. (£ffl-C£ 

0. OSail 000t*5. ) ) *^^-fk*5RS. ^+t>">. ->^a^++>->, > 

[0 0 3 2 ] ^Bjtcte^-C. 3fcttdI©.LeSC ( 1 ) r 5f©J!§I»8i$Hfc**S. MxfJk Sin -y^m 

SStiiS i - HS^Wfb^Kcfc&^ttMlltt. OiXfJUS, if u>^'J n-JU. :7>;u-fepv;u 

t>/X«Wt£i§*&©???£. feStHi^fiTtcteur. 7'. ^vt-d^v-jI/, n-T^y-Jk x*,/-;u, 

TtftitSS (A) tits i -HS^Wfb^ (B) «rH^» j*$ s-)\,m<r>T>\f3-)\>$&, T-teh>, ^fjufju 
ffiffilt (A) / (B) = 1/9 9~9 9. 9 / 0. 1. 40 $r h / M ? )l>4 V 7>;U*- f- >^©-Jt- h >JI. f- h 7 

»*L-<« (A) / (B) = 1 0/9 0-9 9/1 ©Si] kFa77>, ^^ + 1^>^©x— f ;US. 

5 0"CtcriS^-rsc4«:j;*)ll*6-c#4. -fehrs h\ ^f**AA7S h'3?©T 5 £-a 

c©^tt©^tCcfc0S#^6«7k^*-x^^-rs d*;Ua. EgJSfb^^©^oy>fb^ 

4fttc. 3tfi!t^4LT?t84jiy";U*fflC^ctB-&. -e©^P MR. =r-;u*;u* + -> K. - I- o-of>H^cn 

«9»»ta[-T-ii©i«ii*««!!isn4. */c. m^tntam tbo>2WM±.<Dm£®>&miht\z. 

tLxmt* * >£fflt,>Aittfc&. ±8aatt©»f¥«:J: I 0 o 3 4 ] *»^©SH±*MS8%W*©ccffl«,>s±8S 

0. T i -OHl©«^ I R*^* h'UtCisttS3 6 5£ ( 1 ) "CS^l^S i - HS^W^b^©tKiS©#SS! 

3 0 - 3 6 4 0 c m - 1 ©iM?©«^ 4 0 r SM'1 3*1 il T«T© 2 o^r^Cf* c t A*r# -5. 

cne>©C4J:0*?feiW©^?tft!t/a5«. ±iei^ (a) 1^+*(CS i -H»*l-3^cWW-r*»i6«:W 

( 1 ) r» 3 ft * S i - H S-sTW f b^4^ 4 ^M«K t ©-¥- 50 T 4 . 
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(b) mmfcfrM&om (7*3+^^* 

£teftm snrjis gi&fett« 4 aasr & Mint 4 <=> a 
***«KfflfiS«j«it asstttcan* 4 4 6 tc. 

ifeKKSttc J: S*©iS*i 
14 (HWctt. SMctt) ©*iJMg^#M$r£tt#^3r«:X 

[0 03 5] *«WtCfel»T. ±fB5£ ( 1 ) TSkZtlZ 
S i - HSftHt^»0**«il/r(3:. ^ijxtit^ 

(hyy^l">a + y) ^^l^>-7>> b* (h'J^? 
if;i*j/7>. bx ( h y^^i/i^o* 
n-7 - cf^7>, b* (MJ^f;li/D + -» 

i-7"Dt»7>, b* (MJyf^i/D+-» n- 
^'g L JL->7>. b* ( h <J s?-)li/a*ris) n — ^+-> 
;u~>7>. b* ( h •;^5 l ju^p + ^-) ->^p-^ 
->7>. bx ( I- i>^?-;U">a+^) 7x;A->7>. 
bx ( h J.^Jl/2^a+->) y 5 1 ;u->7>. bx ( h y 
i9=-ju^a + ~>) ig=-;U5>7>. h y * (h'j^3 1 ;l/-> 
U*ris) >. t-'JX ( h D x^;Uv-P + ->) 
>. ^>^y ^;Ut>^a=Mf >. 1, 1. 1, 3, 3. 
5, 5 — h y i/n+tl-^. 1, 1, 1, 
3, 3, 5, 5, 6. 6-y7-^9 L JU7-h7->a+-9- 

'J - n - 7'Qt»7>, F y - i - ?"a b;U->-7>. 

-O- (R* R* S i O) a 

JftiWM ~3 0fI©T;U*7Ug. 2 0<Dis>? 

11^20 (DT^fr&Xtt&tmtSt. 1 ~ 2 0 ©77U3 * 

xct ^ u y > m^-cs^ $ *i r i > s K3Mk 6 - 2 
o ©r y -;us*»6iB«tifc 1 Hfc i, < « 2 «tt±*> e> 

•3. 0 ^ a £ 1 0 OOt*?,. ) ) 
[0 03 9] *»W©Ktt*ttd«©»* 
». £&#«!«©— ?X8tf- 4 ~ 4 ©«£&©»¥ 
J&MR&tf-l&P 20 0nmf,T. $ 6 tOtf 3: L < U 1 0 
OnmfcTFT**. Sfc. ^©tK»r«& C 4 £ 
4*«C»¥lS$HIttfrFa# 1 0 0 n mttTCKtt* 

«WK'/jKi. ±se3X: ( i ) xgkZh&s i -HJS^Wfb 

£ffll*Sc4icJ:9f#3C4#-C#£. 

[0 04 0] #»!jPitc*j(,»T. ?t.t«©±sE!5*:. ( i ) r 
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* h 'J - i -7'5 : -Jl/->7>. h y - n -^SsJlisvls. 

hy7i-ji/^>7>. r y Ji/-^^ ^ji/->^>. i - 7'j 
1, 3. 3 - f- h v * ^Jb^^n+-y->. 

>H^lf5C4^T'#4. 

[0 0 3 6 ] **WCCffl«,»i±ffiS i -HS^Wft^ 
. iLtiJ, ^&©^14$2niB#CC*sW£S i -HlOg 

(JKTkJRffl^siK) ©A3*»e>. bx ( h y^^ju 
~>d*^) ^9 L JU^^>. H y x ( h y>?-;u^a+ 
io ->) 9 v ;u^i'P+-^>^©^"?-4 1 «; s > 
n*->S5r*rT-5T5$ (8) fSl3n**>©>Wtf * L 
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C{b8] 
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3S^*U~3 0ffl©TJl'-ir-Jl'*. ^5-2 0©-> 

2 0©T^*JUSXW^»1 ~2 0©T-iU=i + ^*. 
X«^C3^'>^ : f-C-S»5nTU-5»pe^6~2 0©T 

y-jus. fcu<«se (2) rashiJ/o+^iT* 

0. inoR 1 , R 6 . R 7 ©cp- 4>tX< 4t 
(2) T*3h5->n+->ST*l.. 

* 

-S i R^R'R 4 • • • (2) 

i&icte^x o~ i o o*cfHis-r-5c4fer*s. c© 
*6)!Pi;**asffi«if©55r*ferBi*3Rffi#«w«* 

Tc^tcHSL, ±IBSC ( 1 ) tl^n^S i -H»S 
mt^X-m±dm LX 4>^C^ L/ . K7^titett#B©# 
^T«c±iB^teiififiKS; ( i ) rfjnss i -h»^w 
^t^r*tta«*SE14«HIl/T4at». »#©»^. K 

40 sntt5&J6±KSC ( i ) r-^sn^s i -H»$W^t^ 
^r«$ti5c4cc^^ 0 
[oo4i]cc-csi - Hmtcttt zfifomm-snm 

ili, S i -HSi:fcJl4«f*ffiic#ffi-r**H*S CBSf b 
?-^?>©ti^!JTi -OHI) ■^?-=J--;l'S. 757 

S. *;ujK*">^8^©rSt47k^S. ^6tc«7K^4© 

«bK3R«^st& £ fin & -r ^ ®m z mm l . smmormi^ 

[0 0 4 2 ] KB^K«^M/«4 ITtJ. [5iJ^«e#/i>l 
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IB. n^vuh. ^-^^r;k mm<r>mw&.u*:<D 

IMifiS (C) itt(D) ©H7FJ#ftStb«. < C ) 
/(D) =0. 1/99. 9-9 9/1 . W* 0 < W 

(C)/(D) = l/9 9-9 0/1 0f4^. 

[0 04 3 ] #»!8©36ttiltMijS!toK<£fflr * *«MS 4 10 

$/c. ^©ff^COUTtt. ^U';hT4^tfcj§ 

flt*£f4 (7i"J ;M»JIS3R. i#*5^»JB3fi. -5 b £ >M 
mm . i"J3 . 7 9 3R«iJIS^ . i/'j3>-7J 

'JJ«S, 7 5 ^r;u* Feifll^. 20 

tf-;Mj|||g». *§SfD* yxxf-;M§}Jii^. tttft=fA* 

MMBKDif T. l/lt^Wttr* 5J/'J3 >* 

3mm<o»mm<Dm«iimtmt u < jbh e>*i£. 
C0 044] ±ie~> y ^ >3&ttfji£ itii, WA«Tia 
¥#iffij£5$ (9) t^jn^S/^Mh^. R¥fcJ 
ffljj£j£ (9) TiK3ni)->Va>-fb^135t^U* (3D 30 

tttt^ffijsssc ( 5 ) <* ti -5 S" y 3 ^it^mmf/ 

XHi/'J* ( =3 a ^ SOUix 'J 2/ . ta-AF->'J*|) 

1-90 mmsttsm* z>mm m*.\£t ^ y =■ 

R t X u S i 0 (4 -«-o/i O ) 

R 1-30 t?* 1 ffl 

~2 0©T->o*->». 7^t^l. &3RSS1~2 0 

& < i t> — pcostL-tias^a-r . o ^ t < 4 . o g u < 

4t*0. 0< (t + u) ^4r*5. ) 

[0 04 5 ) _Lie¥«affliase ( 9 ) ■essftsj/ y => > 

IsTtX. M*.«— M3C (3) . (10). (1 

i ) so' (12) 3 ft £ y 3 >ts«©*i>te < 4 1 

1 *Ifi©+8jI&^tr> y 3>{t6U»«rWS C ifli-CS 

So 

[0 04 6 ] 50 
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o©-ii©wig«£S-f„ ) 

[0051] ±aofc«jg*dtf^y =»Mb^«j«. w 

xti-flSsSRS i X 3 (5£#. RttgaR»l-3 0©- 

ffi©w«as*ai'r. x«. *jrjk^-. ^kiss. &*s*i 

~2 0©7JU=i*->S, Kitl~2 0O7yO4;^ 
S. T5^*->S. l^j^K 1 ~2 0©3|-+->AS, nn 

f*RCJf/X«— «SCR.S i X,tS$W2fti'>7> 
>K*(**au#WK:Jni*#» • firsts iftStcto 

-ISSIR, S i XraStlS lW^>7>^agf*SO'/ 

St^5. c©^tcbrW6*i.5->-7>^jS(**^-7'- 
©gR^-ii^^©* - y ^ * u >Mitw : Ff[i. » 

$U<tS 200-100, 000. 3 6tcjffily<«4 
00-5 0. 0 0 0T*^. 

[0 0 5 21 c^e.©*r-. ±ie^^fl^ (9 ) 

is®) i u r ±iB-fl5^ ( 3 ) ra $ n 

^jjRs^s^tj. wrjz. fflm±. mm. wmm±. 
mmg , a &m<D£.-c#-ff,tc sti <» © t «c * /c «&w s u 
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[0 05 3 ] * tc, ±K^^)fflJ5SS: ( 9 ) r^s tli ■> 
'jaMfc^ailt. Ph -S i *g£ (P h : 7 x-;U 
») *R - S i tte ( R : reSISSt 1-30 ©HI©**! 
S) £(*cc*tu l 0t;W«i*f?>7*^i'-> l J3> 

4ffi«14tt. ±teR - S i Mte£fl«c*tT S P h - S i 

%mmf&mc ternrz? x ^ ;u -> y ^ > * b^ £ u r 

J:0»*b^«je«. R-S ilS^»tc»-r*Ph- 
S i 2 0 ^;U%JiLh. 5 6CC«F* L < « 5 

0 *>1%VL±, 2 KB10 0 -*rJU% (TfB¥ 

i^ifflJ&sK (4) ) T**. 
R'XSiO,,.,.,,/, (4) 

MS. ~2 0CDTJU3 + ->a, «SR»1~2 0 

07^B + ->I, 7 5^">1, KSftttl~2 0©** 
VAl, ^ciy>JDR-7-3i>e>!6c4»J:*)i8«nSi!>a< t 20 

1 o©JSJt.tt«**U. 0<p<4. 0<r<4. R 
&0< (p + r ) < 4 ) 
C 0 0 5 4 ] Sfc. iie^telllRKS, ( 9 ) T^StiSS/ 
y =3 Wb^i or. ±SfcL7e7 y 3 Wb£^ 

(E) 4TSa 3 P«3ffiR6SC (5) f^n57^*^>'J 
3>lb^5 (F) ££. H^fiStb (E) / (F) = 
5/95-95/5. IX (* (E) / (F) = 30 
/7 0-9 0/1 Oti^UctO^ffll^i, 2&fcBJ 

WWJfett. W^om3£©.£/e&nfcfc©4&6 30 

R s fl X s S i 0 (1 . Q .j)/i (5) 
<5£cp» R 9 «i£m«^/c«^iK«©^*^l~3 0cD 

-2 0CDTJU=> + i/», g^gfcl -2 0©T->a*-> 
8. 7 5^^1, g^l~2 0Ct + ->Al, mo 

fefefi£*IL,. 0<q<4. 0<s<4. RUO< (q + 
s) <4f*5. ) 

[0 05 5 ] £6ic. ±ail//c7x^;u->y 3>-fb^ 40 

ce) ncw^t^y^^w) 3>[t^a if) 
r. s£ (6) t^^w^tt^^wv-/?^ 

(4 (G) i^i ( 7 ) t'K^Sy^+y^W/'i/?^ 
mfi (H) £*;Ht (G) /(H) = 80/20 — 5/ 
9 5©SI^-CWt £$&©4>©£ffll>££. *#6W©3fc 

tch<oft£Z> fc mm; im$.Ul,K 

[0 0 5 6] 

- (R'R'S i O) - (6) 
[0 0 5 7 ] 50 
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Ul-3 0©7M^Mgt. ) 
[0 0 5 9 ] 2|s:|6^©3t^iflfiScf5(cffiffl-C#4HyaiL. 

mmmf&wiic ^^57? *%8Mf tort*, m & 

tfPTFE^'j7 -vfbf-y f t >. $e>fCB7 

Wi 1 - 8 0 tt%®7 i"J - 7 -xtf*-> 

-7 vftWHi. -i7U^>-7 ■;I»7;l^a^l,7 

-< >£&*-&JR*f&sRHt'&*J (f-^x-^;w^I. t 
-;HXf«, T y Mta%8. T^y^i 

?JIUIM19Jnt2. itflRUcjgWfc* 

[0060] ttc *m.wofttetm&fm>)ici l x. &gic 

[0 0 6 1 ] #»3l©£tt3fctt»tt. Sfc&MSfitf-SBtf 
«ffii*;u^-©##«:/J>Sl»«iS*WT*S i -H* 

^ (c -? t > r e Bf^tt* wr ^> c t tttz. c 

fiBK(*3&»«-r-5Wffi©tttt (WK|B*/8|l*tt) KlJtlt. 

ss.nctifs.wrh. corns, teutcmuztew m 

[0 0 6 2] Wxll ±SBSa«*4tt©3t«ti«ifflfi»ft* 

^^^#€)C tftt\mtnz>. cms., ^t&m'pc^mtm 
m-^m (7«igo 1 0 oicMo. itxDftmt&t z>Si¥\ 
mmw(oimmis.ifi 1 2 0 ui-c^M^ff^j^iH^Kfbfig 

<!t3; U< « 1 5 0«±. «t OJff* 0< (i2 0 0f.lt* 
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»ffiifi«©ta»aus«»* o < « 5 o «t <o *r* l 

[0 0 6 3 ] *!6W©*ttiat«fiS«I**gB«i^1t-C** 
8^MMtifflfiR«Jtctoc>-ca!l±3feW*IE (C) £«» 
( D ) ©Hff^ftStbtt. (C)/(D)=0. 1/9 
9. 9-4 0/6 0. Sfctctt (C) / (D) = 0. 1 

/9 9. 9-3 0/7 oii^^wafew^o^wa^ 
flt«:iJ>& c »«5H (ctoi > -c S a. . jftiS &HXttfiSJB 
fttt. *JWHtcj:S+»a«*att* (©StTMbflfcTj : 
2 0 •CCCfctt^K^SMfttf 1 o- «T) 

fc«>. (HJBtttt. ftffi&tt) ^tcffnyt 

4>©<tft£. 

[0 0 6 4 ] *»^©*W8«fflfiS^3&»6il5RS3ti5fiS» 

ftsi^iiiTkttso'/Xtt^^fSl*. s 6tco:#*g 

±S23t«SKfflfiS1»3&» h &&, 2 ft 5 &»£»*± 

[0 0 6 5 ] **wcc*jt»-c±sa*««iafiS«j*>e»«flg 

-O- ( R 4 R' S i O) a 

•>i . x b ^ o y > m^-c »& s n r t, » s 6 - 2 
0 ©t -^mfrhmittxtc 1 at l < t* 2 afeut* 6 

«t&H£<b4cjRS«rKr. £7c. a « 0 J&LhOSttT?* 
0. 0 £ a £ 1 0 0 0T-*-5 o ) ) 

[0069] s/c, *]swccj: «3 wM&mmcomm 
(5£ ( i ) ) r-^tt^n-r-sc ttct-or^jsrsft^ 

4>ec. S^tCiJ&LfcS i -OH3Sl5]±©^Ka'^JSfD 
tifixzz,. 3e>(c. c©Jt9Sctrt#6nfc^«!?^w 
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* terms. v\,*vt[im(mifimihin.i>. &tc. m*. 

[0 066] *«W©*tt«Wi«««l*e>SfiRSn*±IB 

©tstitt^<*^^(*w t ^tttc^gn^fltss©^ 

SIT 5 C <t &C «fc 0 E*7K142> £ t » tt«*14R e>*/X«7t fi* 
S 6tctt#*gQft«fife*iST. C©BR. *»BJ 

io ©^^ffi^^e>f#6n^>«stgi4a^<*^^[*«. 

£T3£ ( 1 ) ©S i -HMWt^-emitiC 

l». 

[0067] 

[fbi 3 ] 

R 1 



20 



H Si R 2 



(1 ) 



[0 0 6 8 ] csccfj. r\ r\ R J «^n-enj*s:cciS 
«H**fctt»iStt©ijSRa*« i - 3 of@©rju+;ua. 

gaR»36«l~3 0ffl©TJU^-JUa. pe^^5~2 0© 
;f D 7 JU + Jb». g 4 ^ $ tlX t» Aj: c » t, » 1 
~2 0©7Jb*JUSX»©eS^ 1 ~2 0©r;Un*>' 

30 ©T'J-;US. tKBS (2) -CSStiS^c + i/I 

- S i R'R'R' • • • (2) 

[0 0 7 0 ] 2(c«W«:*jl»T. 36ttS«©vc> F+> i< 7' 

*»*^»Srt«SW*T«©-»tt^IW»T-C W ?> tl ZftO 
^77?7^h. *^y>5'>7\ *ffl*T3J©ifc** 

■r-S4>©». KB. PAi^- RS*. NOx»WSf©«^fe 
«fife*«3KU. XM. 7k«?©IJ|ltM->fb^©ffl^tc<3!ffl-r 

[0071] :«tD«ccj:orffiffi^ti^>±ie«;?f5f*x« 
M^*.*a^i#r$>o -c . itm&iK. J; o 2 o -cectew 

i© 4 gM#i*^6 0- lilT (WSl/<«1 0- WT) ife 

aTKisfeJirtfts $ txfcmm) it. mvrtvxoimvz 

50 j*KJw®IWJh^(^^©toffl^pffil2T'«)'3 . ^7X. 
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C 0 0 7 2 ] #S§§tCj:T>r»#Sfta±IEfiS^*X«: 
«tttta-&»-C * o r . %RR|* tC«fc*)20'CtC*JW4 * 
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w^. att*. &401-8. ««m*jse. mam, m 
flM*&a*>&.Fo©?HK. sasimtg 
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#1 -2 0 w t % i % ^ J: ^ St M4)n A T tR I . 
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[0 07 5 ] [ 2 ] fiS¥ife)^+fi 

jK'JX^U >ip D a#.l^ <fc 0 3fc«>/c. 
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TSKge i G- 1 0 0 0 HXL 
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[0 07 6 ] [ 3] SMfKHWR*'** 
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m%oyms.u. j i S-K5400 Kino, ssmms. 

VR-2 (S7tSP:UD-3 6 (3 1 0-4 0 0 n 
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m FL20S BLB) ©#£ 3 BIHMMttft. 1SZ15 40 
ffitc TffJST £ c £ tc i o njg l /c 0 
[0 07 7 ] [ 6 ] &BS&iE«C*t-r£*©Jgfttfl 

mmm.mi.ak -f * ^fromzmit. 2 0 -ct 1 ^raiisst 
is l fc» . iSMft it ( munmw^ (mm c a - x 
1 50) zm^rmitftzmmLtc. wmiczt? s?j<© 

[7] %»tfHGUNfflrf*©. ^nr««nn©iji*i4 

©SMt 

m FL20S BLB)Ott3 BlUIJRUHtft. JbnB 50 



[5] ©Office x*<DimftzmmL. mtm<D*ti± 

Jt&O/c. <c*JC©i*. #©5*K«*M-#?ftKfl- ( h 
73 > <t*> UVR-2 (UD-36 M^TfeSP : : & 
S3 1 0-4 0 0nm©3tetC*tlS) ) *fflt>ri»JSLfc 
Sfeil-aBSfi** 1 roW/c m" i/«c-5J; ^HgIlgL/c„ 
[0 07 8] [ 8 ] &n©£Mffir£1& 
^HS^E^c ^ U > X jU - <D 5 fifi% x $ y - jUS^K * 
^flJL/c^. ±IBX5 » ^ 7 -Y hO*4 5BW(/ 
fc. tt*iC©t*. ±iBUVR-2SSI^*HBEKtKS 
TtSPiLr. ±IEUD-3 6MS7feSP?:«ffl) Srffl«,»r 

/c„ -€-©^. 7EMiO(ffl(CJ; S > ? U>7-;l"-©^B 
©?SIS (^Ma®©iIfe©?MS(c®^#. Stftt?SMffl> 
CcS-5|t . 7feM^©rS14?:t(T©3ia|ig-CS?fiifiL/c„ 
®: j**\s^-7)\,-1fift±K.&&. 
A: UyT-jb-lDffe^-r'/iHCK?.. 

[0 07 9] [ 9 ] M»gcDW^t± (jtjRISNf*) 
II<0Bitt(i x > - ^-^ol/^a > h p - ;U ^ * if - ^ 
(X*'stiig (+*) K. DPWL-5R) ^fiEffl 
Or WJRWK (Mfl-J : 6 0 *C4 n#Ril. HgM • S3 : 4 0 
"C4H$|iS]) Sr'ffo/c. DSSS 1 0 0 0B$|8J?£©6 0* -6 
0" ftfflSW^^^W^^RffiiOrffliJSO. Chi 
tWmRffi xm 0 . C ©ffl^r^iRf^^ <t O r fftb 0 
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fc. 

(0 0 8 0 ) [10] Kf&mommm&o&m 

iffl»ttK-*f¥fiSl/. TEMIIS? (BSC (*) S, HF2 
0 0 0) iCfcOHMLfc, 
CO 0 8 1 ] 

c#*« n s"; n >»«jfls ( i ) ©£/&. 

Mcis**^! 8 gCC7 h 'J i?DD'>5>2 

6 . o?»Jni/ fcf£, SSic l o frfflmft Ufc. 

Ctt(C7k3. 2 gii/t+t> 1 2. 9 gJ&>6£c3?S-£ 
««r. JRJ£«* 10-1 5*C{C«%«c*se>»3 o»*»w 
T8STOfc«. S^iC 1 0-1 5'CT#J3 O^JHtO. 
tt(.»"Cfil£«*6 0"CtC*aS*3fl»IB9B*bA:. f#6 
ftfcJKJCS?££2 5-3 O'CtC&iaS-tf. 3 92gOHl 
x>£;f*j3 0a*WTSTFOfc«. SKSIC««: 6 0 *C 

(ens 5 1* 2 &$R!&t& l fc. 

[0 0 8 2 ] ?#6ti/fcJSfS^* 10-15 •C^CF^SS 
If, y*y-JH9. 2g*ft30Wn»JOl/fc. 
■€-©«3 60C2 5-3 0*C«cr*S)2B*|ffljH^4^f u 
if£l>TSlf>j«£ 6 0 *CtC*HaS it 2 ISFHiaH* Ofc. 
ftfcJKJS?Ka>& 6 0 •Cr«ETtc«j««:«*r S C £ tc 

«t o a*¥$i&?- a 3 e o o © -7 y - #»«r wr s y 
=» >mm ( i ) ( » 6 nfc > y n >%wjn 

(l ) cctt, i r*^ h;U«:*itta-7#"-#tg©{**ii 
fJIf*(cd33fe-r3©UX (1 13 0c m- l &<>' 1 0 3 7 cm 

- i ) tmmztitc ) 

[0 0 8 3 ] 

[##0|J2 ] ~> «J a>*«Mi ( 2 ) ©^„ 

jS«E»»S . ?asit*s ct MS £ Wf 3 jsiestc I » 
nfc^:f+-f->2 3 5 gCC^T-JU [• >) ?a niseis 2 
5. 6g, 7i-jH- 'Ji-OP^^y 1 5. 5g£?S}jn 
Ofc*g. ^S(CT^ 1 0ftfflW.ftistc. cncC7K6. 6 
g£i?3j-*lJ->2 6. 4 Sit.®?: 
10-1 5'C«:G|-5&j&se>#j3 O^WTiTlfcg. 
560C1 0-1 5-CT^3 0*M*J*U *H>TJxIt.?&£ 
6 0 -CtC^iS 3 # 3 BlffflmW Ltc. % h in fc5«* 2 
5-3 0 ■ > ac|S£*S3-tt. 2 3 5 g© h ;Ux>£i|*j3 0# 
*»WT*Tbfc«. HISSEl*^ 6 0 -C(C^S$ # 2 B$ 

rafltfpixfc. 

[0 0 8 4 ] f#6*ifcJ5FS?l££ 10-15 "CCCF^iS 5 i± 
^^y-JU4 2. 8 g£ift3 OftfrllXmiiUUtc. ^© 
*>(C 2 5- 3 O'Ctc-C^20$r Q I ]»t?4 i 5r^fb. 

rjsit.?K<£ 6 o °ttcmi&2-&2mwm.ftbtc. m^txtc 

JSJt»6 6 0 •C-C-SEETtCjg/iS^ifSiir 5 C £ tc «t 0 
3 1 0 0 r. 5jf- & 5 'J 
3 > ifcttJ JI8 ( 2 ) * ff fc. m h *\ fc iy'ja >3kmK6 
( 2 ) (C tt . I R 7, ^ * h JUC ^5^'- #IS©fi|i|tiS 
»JtC&3)5T6iJS;i|K (113 4c nr'RV 1 0 4 4 c m 

- 1 ) immz*\ic. ) 



L2) #13 2 0 0 2 - 2 7 3 2 3 3 
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[0 0 8 5] 

(##[?!) 3 ] i"Ja >£«|JIB ( 3 ) ©£f£„ 

nfci>jf- + it>4 7 0 gtCX^U h y ^aa^^>2 
5. 8g£gsflDLfcf£. ^igCCTift 1 OflfdjStff Ofc. 
CtUC7k4. 7gii/5l-^>18. 7g#>»5&3il£- 
JSJC6*% 10-15 "Ctcttfetttfett 3 0 

r st u tern, 3 6 ^ i o - i 5 'c-cjft 3 o ft-mn h . 

at»rS(E}BE©«EE* 6 0 -CtcfffiS 3 t, 
10 fc. 6*i?cSCc-?S?: 10-15 'CtCK&aS tM ^ -/ - 
;U30. 2g€:fi3 0WK^JOl/fc. m^T25- 
3 0 -CCC-C^ 2 B$M2K&£&?t U . 3 ^tcSjSjR 

©SJK^ 6 0 -CtC^-a 3 it 3 B$ra tuft l/fc. f#6 flfcS 
fcWlfrhm 6 0 *C-C^ET(C?g^?:vgi-r 3 C £ (Cj: 0 
mm¥-i5ft*& 28 0 005^'- tft^Wt^-> 'J 3 > 

»«J» ( 3 ) ^i#fc 0 (» e>txfc-> y =i >SttJB§ ( 3 ) 
:c(J. I Rx-^i? hJUtc*sW3v^-#tS©{#*ifS8t)tc 
4*t5»iR (112 8 cm-'Ml 0 4 4 cm"') * 
tHWShfc. ) 
20 [0 0 8 6 ] 

[##014 ] V y a >3MSJJJt ( 4 ) ©^fiJE. 

n/c^ ^ y-;u3 0 0 gtcy ^ju h y h + ~>->-7> 1 
3 6 g ( 1 *ju) , so'e^y ^;us^y h + ->5>^> 1 2 
0 g ( 1 *ju) ^sni/fc^. s?atcrr] 1 o^mw 

Ufc. cntC*»T"C. 0. 0'5N©tta»**ISKl 2. 
6g (0. 7-tJU) £y 3 gfrbteZm-S®. 

7'&. 3 6CC1 0-CJi(T-r^2 0^. S»T6B#IB-C-n 

30 ^njxjfufc. -e©®. »6nfcjsi£;«*»6 6 0*c-c« 

ETtCS«4jB*-r*C£tC«fci)aj|ip«3»^-«3 6 0 
0O->'j3^Ji (4) *»fc. ilWci"j3>I 

(4) ©^?: is s issasfiywtc.tora'jjebfc 

©tb*ttT«jg : D^i*= 1 : 1 T*r>/c. 
[0087] 

3JgIt^tct,^n/cK'(t:9 : -^>^JU*VV;u (^ D a D « : T 
KS-251, f (mm. h^x>£-( 
40 V7 - n7%-y-;KD?g-^?g^. T i O, ?Sg2 0ffiffi%. 
W-ty&gk^'&e nm (*^pyfiS) ©4>©) 40g«Cf 
^ (h'jy^bi/o + i/) ^?jU->7>©2 0mjE% h 
jUi>?gii54 0gi50 "C(CT^5-7>^WT?.^JDb. $ 
•=>(C 5 0 'CT 1 2 ntFalffltft^Mtt -5C £IC J: *) . ^N^iC 
ftMk<om&t&\$Mit : }-itl>*>\'tisV>\, ( 1 ) 
fc. C©H#, t'X (MJ^fJbyD+y) 

©StL.tc#c^fi!tbfcvkS**^lH:(*2 3*C(c*si>r7 l 

y/JU5:KB r«±iC=J--7-.r >yt I RX^J 
50 i'JSE 1/ fc £ C 3 . T i - O H l ? S©iJSi|K (3 6 3 0-3 6 
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4 0cm- 1 ) om&fimmztxtc. 

[0088] s/c. mi . m2 ic-g-n-en^ttMiimi© 

l^tg 1 £ > vOU (ffi a ° D ^ : TKS - 2 5 1 , T 

■i ts (#0 M) &e>*^1±im^*>*;u#Vv'ji/ (l ) 

V-Vy-j? UPA-9 2 3 0) ^LTUSUcS 

*£^-to &htitc&m&tt?fy*)i>*>s>/)i ( i ) 

©tftg#*&H*— #1* (&¥i4j&^-&B2 5 nm) 

•3 . $ ^c^ttMUBu©^?- * >3f-;U*V y,U©iJI- 

#ffc (gt^Wi^SB 1 2 n m) ©fiS^^^Ct/S 

[0 0 8 9] 
[01] 
[0 09 0] 
[02] 
[0 09 1 ] 

[jissm ] m^tam. um^is^umtmrn^mr 

KS-251. f-f* 0tkJ* : h^x><fc 

V^py^y-JKD^S^. T i O, i«g2 0fiS%, 
WgM6nm (Afa^ffl) ©&©) 4 0 g(C h 
'jx (h ';^^;u~>a+^) s^7>© l 011% hJUx 
>i§$4 o g£5 o*c^r^5^-^rgsffl]L. $6(c 

5 0 -CT 1 2 B#flS]9l#£^W i> C t K. J: <0 . ^&C#t* 
14<DS5?^^tt®{b5 L ^>^^*Vv f ;b (2) 
C©B=5f. h'J7> ( h 'J ^?.>1^>P^>) ->^>©Sfc.K: 
m^)SL,/c7j<^'^fiW2 3 'C(C*5^-C 2 3 0 m 1 T 
£>o/c. £7c. t#6ftfc^te^b^£>tf;u#V v\iu£ 
KB r«±CC3— f >^LIR^^^ h;U£»J^o/c 
tC5. Ti-OHSO»tt(3630-3640cm 

" ) ti/c. mhHtcmmMt?* 

■T-SW2 i nm) -c&o. s etc^tttoawiroKft^ * 

&tk (g^fctfiT-SB 1 2 nm) 

[0092] 

[HJE0II3] ji^sns. ©Sftfcj: ow#«s*wr 

&J5J£^CUnfcBm^£>:*;U#V vOU (ISfpS : T 
KS-25 1. f-f*(ft) H. #tfc«: l-;l>i><t-( 
yya^y-jV<Dm^mm. TiO, ?jgJS2 0mfi%. 
^feSiF-Se nm (#£p^{B) ©&©) 4 0 g(t 
1. 1. 1, 3, 3, 5, 5 -^y'$>S?-)l h >J ->D-t 
+>->©2 0IEffi% h;Ui>?§ii52 0g?:5 0*C«:T#>5 
Wt m.m 0 . $ 6 CC 5 0 "CT 1 2 BSftflffi^^W s 

iiS vOU ( 3 ) *ntc. C©B#. ], 1. ]. 3, 3, 

5, 5 -^y'z sz-fob ';^P+-y->©JgiDM:f$i^fiK 

L/c7K;^A/^.ffi«2 3'acidl>T 1 0 4m 1 Tfoitc. 
£tc. m 6 =h fcSrtifefitH b $ > * ;u #V y MU tKBrfi 
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T i -OHS©tRiK (3 6 30-3 640 cm" 1 ) ©?S 

j y>\> ( 3 ) <Dtmftttitm-fr%i. (mw-miL^-mt 1 

8nm) f*l $ 6tc^tt^ilBU©^(bf-^>^-^*' 
v *J)W>m-fm <8MW$ti-?3tt l 2 n m) ©*A£# 

[0 0 9 3] 

[*5SflU ] 1 TMLfc->'j3>S«llI ( 1 ) 

© 2 0 nm% HUX > jg« 8 0 * <c£lfeffl 1 -CHS 0 Ac 
10 ^SItfii>W*V'/A (1)2 0g?:lSt« 

3 g»»r4Citc«fc036««liJSS«l ( 1 ) f# 
6tx?C7fe^ffi^ ( 1 ) £#7*tg±CCBiJS*S2 nm 

t&-sj: 5tc*7*u ofcfs. ^zar 1 iEimf&jf 
» e> nfc3t«*i8feii 4 wr 5 # 5 *«©§3»$gjSB h -c 

£>9. 7ki©Stoft(il 1 1' ?$>-otc. s/c. *#6ft 

h ) J&#t&©S8 WKKtt 5 HfeLhr * 0 . *©JS«ft B 
20 0- -C*r>/c. S6«c3fe«MtffittSffli©|g*<>^fit«cft 
*f (®) r*o/c„ 

[0094] 

5 ] ##F'J 2 r-^jsRUfes/ 3 ( 2 ) 

© 2 0 m.m.% v ^mm. 8 0 e icmmm 1 -cmm u tc 
&xsmt**i'*wv* (1)2 0 gzm&icx®. 

33 S mmL. shtcmittm (dx 1 7 b/mmit¥ 
(»> «) 1 s*»ffTtc»anorit««»ii»» (2 > 
^f#^o f#eti/c5fe«!«ffl^ (2) ztf^zfaticm 

30 Jl»52 limtiitW ^tCX^'U-^TUU/cfg. MWC 1 

[0095] »6nte*ji««ifcBi*wr*^9^«©«fi 

8(^-^7^) MW^©I3«SSSB 5 H «±r* 
0. 7k©SMflB0" S6tc*M!li*S14ffffi 
©*S*t^«c^f (®) r-*r>/c„ 

[0 09 6 ] 

40 [ mmm e ] 3 l tc ^ v =1 >&tim ( 3 > 

© 2 0 11% h >?g® 7 0 g tcHBS^ij 2 rUslSI L/ te 
^fii5{b?i»>*>>u*vy-;i, (2) 3 0 g SrSiatccm 
JtTfcfct^-C^ttl U /cm, 7> JHz P v ;U y^rffl^TJC 

3 3 g-mML. z^icwmm (dxh 5/ftisfb^ 
<m m i g^^-Tic^DL.-CT'cte^fl^ o) 

[0 0 9 7] tf<5tl/c3tM/«ffl^ ( 3 ) 5:*77,I1 
{cMlf^2 A/mi/j:?>J:^tcx-yu-^-mL/d^. §?S 
-C 1 P#BH$t*8 1> . 14 0 'CT 3 0 fUsSKkt S«5(C<t 0 . 
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o. Thtommmt i o 9* r*ofc. ttc, mztitc 
h ) mmmsmz mt 5 h fei±-c& o . 7k<D&j&n « 

0 (®) V$>-otc. 
[0 0 9 8 ] 

[|WiJ7 ] 1 t^lfc^'j3>SiSI ( 1 ) 

©2 011% hJUx>^M8 5 el>cmiim3Tm^btc 

m^mt^ z>*j\<rtsvji ( 3 ) i 5 g io 
3 g^a-r^citCcto^^DS^ (4) n 

hfttcytmmimi (4) ^tf^XliLBcJglJlT^ym 

ifcScfc^c^'u-ei^bfc^. liar i jar B i^#. 

[0099] whHtcmmwmzmTzrt^x&cDiZi 
mm&izFv $><>). 7iit<Dmmmti i r r*o/c„ 

( rf=y v Z A h ) M*ff£©l8SEl£&«: 5 H J^Lbr* 
©ifSJfl&^SKIIfcf (©) 

[0100] 

[j»js ] 1 -vizi&Ltci") ( 1 ) 

©2 011% HUx^jgjgg 2 . 5 gCCj?j&S#iJ2-Cp]8 
OfcgttI{t?^>t^*V-/jl. (2)7. 5g£Sfi 

T«C3 3 gtfsflOU 2 ^(c^bM« ( DX 1 7 5/ifjfS 
<b^ (80 §s!) l g^m^T(c^»DUT7feMmi^ 

( 5 ) 

[oion mtbtitcmmmf&wi ( 5 ) *rt?x&± 30 

T 1 B#R8S£*8U 1 4 0°C-C3 0 ^An^t-S^c J: 0 . 

txfcMmmm^ t & #7 x «©is«ss w 3 h -c * 

7Ki©gS4ft«l 0 6" -C^-^fc. Whtxic 

5? (®) X'hr>tc. 
[0102] 40 
[3SSS04 9 ] 1 T'^L/c->'J =i>Jfi«BB ( 1 ) 

6 & £##0ij4 t/fc-> 3 >**§iHi ( 4 ) 3 g £ 

S^-L/c&OCHC. h^x>l 4. 7g. -Cv^'D^y- 
JU2 9. 8g. y-mDV^7*l 5. 1 gSr?£?J[IU 
SfflriJBM-SSKc «fc *) U a >JfcttJH!i ( 1 ) 
>3MWBS (4) ©ig^^?gvffi!&f#/c. ?#6ftfc^V=>> 

>*)irts"j)i> ( ] ) 2 0 g^-staicrtfi^Ttcfc^r 
jkjjdl. s hicwitmm as^^ yjmy^ji/) 0. 
5 e zmwTicmmuzmmMi&w (6> 50 
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[0103] 5 0mmX6 0 mmlcWRLtcme 1 mm 

(J is. h. 4000 (aiosop) ) 
r 3 a ia«£«R L fc. ff fctifcr * y ;u $ u $ >**§t£tf 

ofcT^ 5 «CC±IE7fcMJg*§)j£lj3 ( 6 ) immffi 2 <u m 
t tc 5 J: 5 «: * 7* u - Jtft G/cflL figT l B$iat&i 
U 150 *Cr 3 0 »*D!»-r-5*tc «fc 0 . TlcM^fll?: 

H-C^O. 7j<<!;CSMft« 1 0 5 - -C*ofc„ 
[0104] $/c. f# e.ti/c3£«4/«MM5:WT^f^« 
(^7^7^) M*f^©ISSlSS« 5H« 

t4SPfffi©fe*fc#N*«:S» (®) -C$>r>tc. ?6(C. ^ 

15^ (10 0 Omm&) KJ:436iR«^F*«9 8%T'$> 

[0105] 

c i o i mmMQ-cnhti-tcitmgMim ( 6 > 
z o h p y 4 jv j*±icmm#4 m t u z> «t ^ tc* 7- u - 

a Httusir s c i tc =t 5 w-m teftm&m.m% m? -s o h 

[0106] 

[mm i ] ^tmitrzyxfrrts y-;u < i > 2 0 e 

;U : TKS - 2 5 1 . f A t> («> i) 20? 

5 7> «©ISSIIS« 2 HTSiO, 7K i ©KJttft « 8 6 * 
o fc. ^6 ftfc*«*ltafeBI% S 77' ^ x^tcSfe^f 

(8 6- ) . isa«^«3 Ht*ofc. se>tc^» 

«?§14BFffi*>aS«.»tt* (x) T$>o/c. 
[0107] 

[ib$^y 2 ] mm* 2 -c&f&Ltcis >) =3 >mm ( 2 > 

© 2 0 m.m.% V ;H >?§?g 5 0 g CCg:t4;4£FI£ orti ft 
l»M<t^*>*As!/ (iSn a --S : TKS -25 1 . 

7- Ail (m m) 5 0 g£Mia&tTjRjrF«:fet>-cmft[] 

6(c|«bMUI (DX 1 7 5/ftiifb^ («) H> 1 g?r 
^Tccr^jnL-r^/iKffl^ (6) zmc nhntc 
mmmnm ( 6 ) £ #'-5 ^«±«CJ«»** 2 y m <t & s 

r^»«c*JBa«»M (BSfb =/- * >l^lS«^JE[5iJ 5 © 5 



(15) 
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8 3- -c&^/c. nhhfc%%m&m*'n?hrt : ?x i fc 

[0108] 

[tttiffll 3 ] ^ttSHb?-* >*->u*7V ( l ) 2 0 g 
(fSa° D « : TKS-2 5 l; f-f# (1*) H) 1 0 g 

iSS^S« 3 H"C$> *) . 7}c©,f Mft « 6 0' V&ifc. 
£ (5CC*««j§14l¥«f*3Rt>ft* ( x ) -c* ofc„ 36 
fjL-^'*Ji'it3> h n— ;l/^x if— ^-^-tc J; 
&VRS$& ( 1 0 0 0B#raf£) CCfciSfciRfiil^ttl 0 

[0 109] 20 
Ctkt8WI4 3 ^14^t^^>^^*VVJU ( 1 ) 2 0 g 

^ (f§n a D £ : TKS - 2 5 1 . •T'f* (t*) W 1 0 g 

Jis«j (7> '&h*xtc%mm.fm a) *oh* 
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tc'i&. M-C2m$ftfskL. ttl>T5 0X:tCT3Biattl 
J»-rsCi{C«fc«3 3 P»«:*«fljl«feBI«: : ff^'iOHP7 •< 
;UA£t#7c. »6*iA:jt»«Bfefll*W-r*OHP7^^ 
AKBBicfcW Si^b £ >CD^* £ T E MS^CC J: «3 ^ 
IOfciC5. IWOOHP7 ■/ Jl/A£3tM!&&Jg<2:<D 

[0110] 

81*14) ©ft UaP^pIfiB-r* 0 . ftlijgrSft* 

[01 ) ^14MSBU©^b^*>^U*Vv r ^ (i§D a D 
S: TKS-251, ©ttS^^S 
5£fig##Tit ( B«£E (*) « ^-f^Dh^'^ U 
PA-9 2 30) ^^fflL/TSiJSO/c^m^^-rHt 5 * 
4. 

[S2] jusFii i -cn bn tc$tf±mt f-*'^*i\>*tsv 

ju ( 1 ) ©es^fefflSMfflKdWH- (BflUR <**> H 
■7-Yi7Ph5^^ UPA-923 0) Jfeffiil/tffl 



[0 1 ] 



[02] 



BT«ttt8= 1 2 n m 




8t¥*9tt*«= 2 5 n m 




7D> h^-i?©&$ 



(51)Int.Cl.' 

C 0 8 L 83/04 
101/00 

C 0 9 D 7/12 
183/0-1 
201/00 



F 1 

C08L S3/04 
101/00 

C 0 9 D 7/12 
183/04 
201/00 
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(16) 
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F £ — A 4F071 AA65 AA67 AA31 AB13 AC16A 

AD03 AE22 AF04 AF2 5 AF57 
AH19 BA02 BB02 BC02 

4G069 AA02 AA08 BA04A BA04B 
BA21A BA22B BA37 BA48A 
BB04A BB06A BB09A BB13A 
BB15A BC03A BC12A BC13A 
BC17A BC18A BC21A BC22A 
BC25A BC27A BC31A BC35A 
BC36A BC43A BC50A BC54A 
BC55A BC56A BC59A BC60A 
BC66A BC68A BC70A BOO 5 A 
BE32A BE32B CA01 CA10 
CA11 CD10 EB1SX EB18Y 
EB19 EC19 EC29 ED02 ED03 

4J002 CP031 DE136 FB096 FB116 
FD20 CTOO HA03 

43038 DL031 DL062 EA011 HA216 
3C30 3C32 KA04 KA14 KA18 
NA01 NA05 NA06 NA07 



